ABSTRACT: Deep-water agglutinated Foraminifera (DWAF) are investigated from Miocene sediments recovered from ODP Hole 909C in the Fram Strait, Norwegian-Greenland Sea. We studied 125 samples from Cores 909C-50R to -103R, and recovered over 60 species of DWAF. The faunal succession in Hole 909C is subdivided into three assemblages based on the stratigraphic ranges of characteristic cosmopolitan taxa. These are: (1) a diverse Reticulophragmium amplectens -Reophanus berggreni Assemblage in Cores 909C-100R-2 to -91R-1 (1040.71-952.78mbsf); (2) a Reticulophragmium amplectens Assemblage in Cores 909C-87R-2, to -71R-3 (915.7-762.68mbsf); and (3) a low-diversity Reticulophragmium rotundidorsatum Assemblage in Cores 909C-71R-1 to -55R-1 (759.68-605.52mbsf). The DWAF assemblages are correlated to the standard chronostratigraphy using dinoflagellate cysts and magnetostratigraphy. The stratigraphic ranges of some well-known Paleogene DWAF species extend far into the Miocene at this locality, confirming the hypothesis that the Arctic and northern Norwegian Sea basins served as a refuge for these species long after they disappeared from the North Atlantic stratigraphic record. The taxonomic affinities of the Miocene assemblages from Hole 909C supports the idea that an estuarine circulation pattern has been in place between the Arctic Ocean and Greenland Sea basins since at least the early Miocene. Changes in the benthic foraminiferal morphogroups within the R. roturididorsatum Assemblage correlate with an increase in total organic carbon, indicating an increase in oceanic productivity in the Fram Strait region during the late Miocene.
Planktonic foraminifera in Hole 909C were studied by Spiegler (1996) . According to these data, planktonic foraminifera are very rare in Hole 909C, owing to dissolution. Below Core 909C-43R, only about 10% of samples contained planktonic foraminifera. In Sample 909C-76R-1, 96-98cm (808.56mbsf) the FO of Globigerina bulloides indicates a late Miocene age, whilst in Sample 909C-89R-1, 97-100cm (934.07mbsf) the FO of Orbulina universa indicates a Middle Miocene or younger age (Spiegler 1996) . No planktonic foraminifera were recovered in this study.
The agglutinated foraminifera from Hole 909C were initially studied by Osterman and Spiegler (1996) . Agglutinated foraminifera were found to occur more or less continuously from the base of the hole up to Core 909C-52R,CC, and four assemblages are recognised. From the oldest to youngest these are: Osterman and Speigler (1996) noted that Reticulophragmium amplectens is normally an Eocene species that had not been previously reported in sediments of Miocene age. These authors excluded the possibility of reworking because (1) the site is located on a submarine high, and substantial tectonic uplift would be required to allow the erosion of Eocene deep water deposits and subsequent redeposition into Miocene sediments. Such a situation has not been confirmed. from Paleogene strata in the Norwegian Sea -North Sea region were also reported.
MATERIALS AND METHODS
The standard methods of sample processing were applied to 125 samples collected from Hole 909C, from 566.97 to 1040.71 mbsf (Cores 909C-51R-1, 37-39cm through 100R-2, 41-42.5cm, except Core 151-909C-79R). The average volume of samples was 20cc, and the number of samples collected per core was 2 or 3. Each sample was dried overnight at about 40-500C and then boiled in water with sodium carbonate (Na2CO3) until completely disaggregated (about 15-20 minutes). The disaggregated samples were washed over a 63-pm sieve. The residues were retained and dried at about 40-500C. Foraminifera were picked from the entire >63-rpm residue. The specimens were photographed using a Zeiss 940 digital scanning electron microscope at Department of Earth Sciences, University College London.
RESULTS

DWAF Assemblages
The examination of samples from Hole 909C yielded 85 foraminiferal species and generic groupings (Appendix 1). The specimens throughout the studied interval are generally uncrushed and well preserved. Abundance and diversity display maximum values in the basal part of the studied interval (text-figure 3), and both parameters display minima within the slumped interval represented by Samples 909C-90R-2, 40-41.5cm to -88R-1, 39.5-41cm. Above the slumped interval, abundance and diversity are variable, but no meaningful trends are observed until 679m. Above this interval preservation was patchy, and both parameters decline upcore.
The composition of DWAF in our samples displays strong similarities to the assemblages described by Osterman and Spiegler (1996) . Based on the ranges of distinctive taxa, we suggest the following subdivision into three assemblages (from oldest to youngest), here modified from Osterman and Spiegler (1996):
(1) Reticulophragmium amplectens -Reophanus berggreni Assemblage (Cores -100R 
Palaeobathymetry and Paleoecology
The It is noteworthy that the observed shift in the proportions of the morphotypes Ml, M2a, and M4a at 762mbsf coincides with the reappearance of Reticulophragmium rotundidorsatum (and the establishment of our Reticulophragmium rotundidorsatum Assemblage), suggesting that the distribution of the Reticulophragmium rotundidorsatum is environmentally controlled. This fact becomes evident considering that in the lower part of the section, R. rotundidorsatum is present in only a few samples and in lower proportions (text- fig. 3 ) than in the upper part of the section, above 762mbsf. This fact suggests that Reticulophragmium rotundidorsatum is sensitive to organic flux levels or other parameters of the deep ocean environment.
DISCUSSION and CONCLUSIONS
The stratigraphic importance of the Miocene agglutinated foraminiferal fauna recovered from Hole 909C cannot be over-emphasized. Not only is Site 909 situated in a key oceanic gateway, but DWAF species that are elsewhere recorded from Paleogene sediments range into stratigraphically younger strata at this locality. Osterman and Spiegler (1996) recorded several species (e.g., Hyperammina rugosa, Nothia excelsa, Haplophragmoides porrectus) for the first time from Miocene deposits. In this study we document the youngest known occurrences of some additional species, such as Reophanus berggreni and Psamminopelta gradsteini (text- fig. 2 Deformed or poorly preserved specimens, which are closest to Ammodiscus tenuissimus Grzybowski.
Ammodiscus sp. 2 Plate 2, figure 1
Broken specimen resembling Ammodiscus cretaceus (Reuss).
Ammodiscus spp.
Deformed or poorly preserved specimens with no affinities to known species of Ammodiscus. 
Ammolagena clavata (Jones and
Specimens are closest to Ammosphaeroidina pseudopauciloculata (Mjatliuk
